T he epidemiological profile has changed dramatically in Mexico over the past three decades. The principle causes of morbidity and mortality have transitioned from a scenario dominated by infectious diseases to one with a predominance of chronic non-transmissible diseases.
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A series of dietary and lifestyle changes in Mexico have been associated to increments in the prevalence of obesity and cardiovascular disease. 2 The most noticeable change in the last three decades is a larger intake of energy-dense foods accounting for increments of 24% in calories and 30% in lipids relative to the daily energy intakes. 3 The mortality associated with diabetes mellitus increased from a rate of 48/100 000 inhabitants in 1980 to 73/100 000 in the year 2000. Diabetes has become the primary cause of death in Mexican adults. 4 The national budget for diabetes, cardiovascular diseases and obesity -related expenses was calculated in 2006 to be 39 911 million of Mexican pesos. This quantity equals 7% of the national expenditure in health and 0.4% of the gross domestic product. Most of this expenditure (73%) was financed by the public sector.
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In addition, cardiovascular mortality has also increased importantly in Mexico; it is the second most frequent cause of mortality in adults. 6 The evolving epidemiology of chronic non-transmissible diseases has been documented in a series of national probabilistic surveys since 1993: the National Survey of Chronic Diseases 1993 (ENEC 1993), 7 the National Health Survey 2000 (ENSA 2000) 8 and the National Health and Nutrition Survey 2006 (ENSANUT 2006) . 9 Additional articles analyzing data on chronic non-transmissible diseases derived from ENSANUT 2006 are published in this issue of Salud Pública de México.
This article aims to describe the trends in the prevalence of type 2 diabetes (T2D), dyslipidemia and hypertension over the time elapsed from the first to the last of the three national health surveys (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) ). This analysis is intended to provide useful information for the development of policies and strategies to control the overwhelming epidemic of non-transmissible chronic diseases.
Material and Methods
We gathered the databases of the three surveys: ENEC 1993, ENSA 2000 and ENSANUT 2006. [7] [8] [9] Calculations were reprocessed to assure comparability among surveys. Calculations to answer the new questions were then made, adjusting for the complex multistage sample design [using the "SVY" module of Stata 8.2 (College Station, TX, USA)], and weighting for the total samples. The differences between survey samples were analyzed comparing the prevalence and 95% confidence intervals (95% CI) or means and 95% CI of the relevant variables. The distribution by age and sex of adults 20 to 69 years old, living in locations greater than 2 500 inhabitants among the samples of three national surveys were not different, having the distributions of the ENEC 1993 as comparison group.
Trends in type 2 diabetes
T2D was defined if subject had a previous diagnosis by a physician or was diagnosed as a findings of the survey (fasting plasma glucose equal or greater than 126 mg/ dl). 7 The same definitions applied for all three surveys; in addition the ENEC 1993 and ENSA 2000 included in the definition of T2D those with a random blood glucose > 200 mg/dL for all non-fasting subjects.
There was a significant increase in the prevalence of T2D over the period of 13 year examined in these analyses. The prevalence of T2D in the ENEC 1993 survey was 6.7% (previously diagnosed 4.6% and newly diagnosed 2.1%). The overall prevalence in the ENSA 2000 survey 10 7 .3% in 2006, representing an overall increment of 2.7 pp over a 13 year time period (0.2 pp/year). There are some reasons that can potentially explain the observed changes in the prevalence of diabetes. These include a shift in the age distribution of the population and a growing prevalence of obesity related to changes in lifestyle. 3 In addition, there are several important methodological differences between surveys. The proportion of subjects studied under fasting conditions was small in both the 1993 and 2000 surveys (≈5%). As a result, most of the newly diagnosed cases were identified by the random blood glucose criterion. Another probabilistic surveys 13, 14 limited to low socioeconomic population living in Mexico City, reported a diabetes prevalence of 13.1% in 1996 and 13.8% in 2002. The NHANES-III survey reported a prevalence of 15.4% in the Hispanic population.
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Changes in early onset DM2
The high prevalence of T2D is associated with an onset at earlier age. 15 The prevalence of T2D diagnosed before 40 years of age increased progressively from 1.8% (PD= 1.04%, SF= 0.76%) in 1993, 16 2.3% (PD=1.59%, SF=0. Subjects diagnosed before 40 years of age will have a longer exposure to hyperglycemia and other diabetes-related abnormalities, increasing the likelihood of chronic complications. 18 Also, this type of T2D will require insulin therapy early on. 19 Studying this variant of the disease will render strategic information for health care planning in Mexico; detection campaigns and preventive actions have to be targeted, both, to subjects younger and older than 40 years.
Metabolic syndrome
The metabolic syndrome (MS) is a cluster of several cardio-metabolic risk factors, including abdominal obesity, hyperglycemia, dyslipidemia and elevated blood pressure. 20 In recent years, at least three definitions of the MS have been implemented: the National Cholesterol Education Program Adult Treatment Panel III (ATP III), 21 the ATP III definition modified by the American Heart Association; National Heart, Lung and Blood Institute (AHA/NHLBI), 20 and the International Diabetes Federation (IDF) definition focusing on central obesity.
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The MS has proven to be a useful teaching tool for practitioners and a marker for increased risk for type 2 diabetes 20, 23, 24 and cardiovascular disease. 25, 26 In both, ENSA 2000 and ENSANUT 2006 27 pertaining subsamples were selected (n=2 535, and 6 021 subjects, respectively) to study certain cardiovascular risk factors. These included fasting serum glucose, insulin, triglycerides, total cholesterol, and HDL-cholesterol. 27 The observed differences in the within survey prevalence are mainly due to differences in the waist circumference thresholds. Females and individuals older than 60 years were the most affected by this criterion, due in part, to the higher prevalence of central obesity in these groups (Table II) . The prevalence of Mexican adults fulfilling the MS definition increased at a rate of 0.77 pp/year from 1993 to 2006. These data imply that the MS represents a significant burden to the Mexican health care system. The development of specific programs to treat diagnosed cases is urgently needed. If persons remain undiagnosed or untreated, there will be a considerable increment in the number of new T2D and CHD cases. This will result in a greater demand and expenditure on health care, as well as an overall increase in mortality.
Changes in the prevalence of lipid disorders
The assessment of the percentage of the population at cardiovascular risk due to an abnormal lipid profile is a continuous process. In the US and Europe, changes in environmental factors (diet, physical activity and alcohol intake), shifts in the age distribution of the population and the growing use of statins have modified the prevalence of lipid disorders. 29 A description of the prevalence of lipid disorders was included in all three nationwide population-based health surveys. 7, 30, 31 The size of the population studied was 2 256 in the ENEC 1993 survey and 6 021 in the ENSANUT 2006 survey (Table II) . No difference existed in the inclusion and exclusion criteria between studies. The demographic characteristics were similar between the selected subsamples and the entire population in the three reports. Some methodological differences may limit our ability to make crude comparisons between the studies. The laboratory reagents used for the quantification of the plasma lipids were not the same. is probably explained by an improvement in the quality control applied to the sampling procedures. Lipid disorders are frequent in Mexican adults. The prevalence of hypercholesterolemia (cholesterol ≥ 200 mg/dl), hypertriglyceridemia (triglycerides ≥150mg/dl) and low HDL cholesterol (< 40 mg/dl) in all three surveys is shown in table II. The most common abnormality was low HDL cholesterol (60.5%, 95% CI 58.2-62.8%). The prevalence of this condition remained remarkably unchanged between surveys probably because it is strongly linked to genetic factors. As expected, men had a higher prevalence of low HDL cholesterol as compared to women (68.1 vs. 54.0% respectively, in the 2006 survey).
Hypercholesterolemia was the second most common abnormality. The prevalence of hypercholesterolemia grew from 27.1% in 1993 to 43.6% in 2006. An increment was observed in all age groups, but the extent of the change was significantly greater in young adults (from 13.9 to 34.8% in the age group 20-29 years) compared to older subjects (from 45.2 to 55.2% for the age group 50-59 years). This remarkable change in the prevalence of hypercholesterolemia was observed in both young men (from 17.4 to 33.5% in the age group 20-29 years) and women (from 11.1-36.0%, respectively). This trend contrasts with that seen in the USA, where mean cholesterol levels have been lowered in recent years due to the frequent use of statin therapy.
In ENSANUT 2006, a prior diagnosis of hypercholesterolemia was present in only 8.6% (95%CI 7.2-10.1%) of the population; this percentage was smaller for hypertriglyceridemia (3.8%, 95%C.I. 3.0, 4.9%). These percentages are similar to those reported in ENSA 2000 (6.1% for hypercholesterolemia). Among those with a prior diagnosis of hypercholesterolemia, 71.8% (63.9-78.5%) were receiving treatment. Drug therapy was prescribed in a large proportion of the treated cases with hypercholesterolemia 77.1% (67.8-84.3%).
In 2006, the prevalence of an LDL cholesterol level above 130 mg/dl was 41.4% (37.6-45.3%) for men, 50.0% (46.7-53.3%) for women and 46.0 % (43.5-48.6%) overall. The prevalence of a non HDL cholesterol level above 160 mg/dl was 39.1% (35.3-43 The explanation for this increment is the greater number of individuals with diabetes and other CHD equivalents (10.5% vs. 13.8%) and the higher LDL-C levels in the population. The majority of the dyslipidemia cases qualifying for drug treatment had moderate hypercholesterolemia and other coexisting co-morbidities that increased their cardiovascular risk. Two or more risk factors in the absence of a CHD equivalent were found This surprising result may be due to changes in the sampling process between surveys. In 2006, patients were contacted one day prior to the interview and asked to be fasted when the blood sample was scheduled. Interviewers confirmed the fasting conditions of the participants. Most of the blood samples obtained in previous surveys were random samples. Since triglycerides concentrations are strongly influenced by the sampling process, we believe that the additional precautions may have positively influenced the results.
In Mexico, the prevention of cardiovascular disease goes hand in hand with an improvement in plasma lipid levels. This represents an enormous challenge for the authorities and the implementation of effective public health programs is urgently needed.
Trends in arterial hypertension
Arterial hypertension is one of the most important determinants of cardiovascular disease. Its pathogenesis is associated with multiple genetic, dietary and lifestyle factors. The biological determinants include atherosclerosis, hyper-responsiveness to adrenergic stimuli, insulin resistance and endothelial dysfunction, among others. There is evidence demonstrating that reductions in the prevalence of arterial hypertension the population intervening with appropriate medical therapy, results in a significant reduction in cardiovascular mortality. 32 Alarmingly, the prevalence of hypertension has increased from 23.8% in 1993 7 to 30.7% in 2000 33 and to 43.2% in 2006. 34 Those increments are equivalent to 1.5 pp/year over the last 13 years. Such a trend had no gender differences: (25.1, 32.6 and 40.3 % for males) and (22.9, 29.0 and 47.3 % for females). Though, prevalence tended to be higher in male than in female. The mean systolic blood pressure decreased non-significantly from 129 in 1993 to 122 mm Hg in 2006. A similar but non significant trend was observed from 83.9 in 1993 to 77.9 mm Hg in 2006 (Table III) .
Perhaps the most astonishing finding comes from the 2006 survey, where almost 60% of the cases with arterial hypertension were not previously diagnosed. These figures call for urgent preventive actions to reduce the risk for arterial hypertension. This will help to reduce cardiovascular morbidity and mortality.
Discussion
This report analyses the results of three Mexican population based surveys demonstrating a clear increasing trend in the prevalence in T2D, dyslipidemia and hypertension over a 13 year period (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) . This finding must be considered in the context of a similar trend in the prevalence of overweight and obesity. 35 Obesity as a strong risk factor for, both, T2D and cardiovascular diseases. A dramatic example are the frequency of T2D vascular complications encountered in subjects over 40 years of age with T2D. In this age group, 15.6% reported to have retinopathy, 14.9% neuropathy, 1.2% myocardial infarction and 1.1% were in a renal dialysis program because of nephropathy. 36 The population estimate for persons over 40 year of age with T2D in Mexico is closely to 5.7 million. If we extrapolate from the figures for T2D complications and the estimated number of subjects with T2D, it will result in an estimate of 889 000 subjects with retinopathy, 849 000 with neuropathy, 68 400 with myocardial infarction and 62 700 in dialysis because of nephropathy. It represent a significant disease burden for the Mexican health services and for the families of the affected subjects.
Most of the increments in the prevalence of T2D, dyslipidemias and hypertension were more noticeable in subjects younger than 40 years of age; nevertheless the age distribution by decades among the three national surveys was not different. Suggesting that these diseases are appearing at earlier ages.
The public expenditure for T2D, cardiovascular disease and obesity has risen in recent years representing 7% of the national expenditure in health. We foresee that this expenditure will be rising further in the near future, because of the rapid aging population and the growing prevalence of overweight/obe sity and T2D in Mexico.
The recent consensus to reduce the prevalence of obesity 37 and implement strategies to improve the detection and quality of care for chronic non-transmissible diseases, 38 brings a hope to curb the impact of nontransmissible chronic diseases on the health of the Mexican population. We are convinced that the information presented here help to strengthen public policies aiming to prevent and develop more proficient medical care to reduce this overwhelming epidemic of chronic non-transmissible diseases and to raise the awareness of the public and the medical profession.
